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Abstract of RU2 162272 

driving submersible pumps for oil extraction engineering. SUBSTANCE: motor has head incorporating stuffing 
arrangement. The latter has plug whose shroud is attached to head. Pins are connected to cable and to plug 
socket The latter incorporates insulating terminal block and sleeves connected to stator winding leads. Terminal 
block and sleeves are stuffed with packing material. Novelty is that terminal block has axial through hole 
accommodating transfer valve to provide communication between motor interior and space enclosed between plug 
and terminal block as well as to isolate motor interior from the latter. Transfer valve is made in the form of spring- 
loaded rod whose top abuts against plug shroud or in the form of flexible plug. EFFECT: improved motor reliability 
due to better wiring. 3 cl, 3 dwg 
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RUSSIAN FEDERATION PATENT SPECIFICATION 

An electric motor 1 has a head 2 whereto a hydraulic protector 3 is secured. A hydraulic 
protection compensator 4 is attached to the motor base. In the head 2 is arranged a cable entry 
that consists of a plug 5 whose body 6 is fastened by means of screws (not shown in the drawing) 
to the head 2, and pins 7 are soldered to the conductors of the flat cable, and also a socket 
comprising a receptacle 8 of dielectrical material and a sleeve 9. Lead-out wires 1 0 of the stator 
are connected to the sleeves. A rubber ring 11 seals the plug, and rings 12 and 13 seal the 
socket. 

The receptacle 8 is provided with an axial through opening 14 in which a relief valve is mounted 
which serves for communicating the inner cavity of the electric motor to a cavity 1 5 defined by 
the plug body 6 and the receptacle 8 and isolating it from that cavity. 

In the first embodiment (Fig. 2), the relief valve is made in the form of a spring-loaded stem 16. 
The upper end of the stem, when the plug 5 is mated with the socket, gets butted up against the 
bottom of the body 6 so that, as a result, the valve turns out to be in its open position. And, when 
the plug 5 is removed, the stem 1 6 is forced by the spring upwards to isolate the cavity 1 5 from 
the motor cavity. 

In the second embodiment (Fig. 3), the relief valve is made in the form of a plug 17 of an elastic 
material. The tension of the plug 17 when it is placed in an opening 18 is rated based on the oil 
column height in the protector mounted above the motor. If the oil pressure increases above this 
value, the plug is pushed out, and the cavity 1 5 gets communicated with the inner cavity of the 
electric motor. 

How the inventive device operates is described herein below. 

The electric motor is assembled together with the hydraulic protector in the shop, whereupon 
they are filled up with oil and then subjected to a hydrostatic test there. A transportation cover 
(not shown in the drawing) is put instead of the plug 5 onto the cable entry. 
When the device is delivered to a well, the transportation cover is taken off, and the plug 5 is 
then connected to the cable entry and sealed there by means of the ring 11. After the 
transportation cover is taken off, the relief valve still remains in its closed position, thus 
preventing oil from flowing out of the motor and protector. 

After the plug 5 is mated with the socket, the upper end of the stem 1 6 (Fig. 2) gets butted up 
against the bottom of the body 6 and moves downwards to open thereby the relief valve and 
communicate the inner cavity of the motor to the cavity 1 5 which gets filled up with oil. 
In the second embodiment of the inventive device, the relief valve opens and, hence, the cavity 
15 communicates with the motor cavity after the motor gets submerged in the well. The 



increasing static pressure of the formation liquid in the well is exerted through the compensator 
to the oil the motor is filled with so as to push the plug 1 7 out of the opening 1 8, and the cavity 
1 5 gets filled up with oil. Both embodiments of the relief valve ensure equalization of pressure 
in the cavity 15 with that of the liquid within the well. As a result, the cable entry is not exposed 
to differential pressure — a factor that ensures its reliable sealing and long-term serviceability. 
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Mcnorib30BaHne: b norpy>KHbix Maano3anoJiHeHHbix sneicrpoABMraTermx j\nn npuBOfla norpy>KHbix 
HacocoB, ncnonb3yeMbix b HecfrraHOM npoMbiixineHHOc™ Rnn Ao6bmn Hecf>™. TexHMHecKufi pe3ynbTaT 
3aKnK)MaeTCfi b yBennneHnn Hafle>KHoc™ paSoTbi ABuraTen^ 3a cneT noBbiLueHna KawecrBa MOHTa>KHbix 
pa6oT. GneicrpoABiiraTejib coAepwuT ronoBKy, b KOTopoii pa3Meii|eH Ka6enbHbiii bboa. Oh coctomt H3 
LUTencenbHOM bujikh, Kopnyc KOTopoPi npuKpenneH k ronoBKe. LUTbipw coeAHHeHbi c KaSenewi m 
UJTencenbHOM po3eTKOM. OHa coAep>KHT KonoAKy H3 AH3.neKTpnHecKoro MaTepnana n rnj-ib3bi, 
coeAMHeHHbie c BbiBOAHbiMM npoBOAaMM o6motkh CTaTopa. npn 3tom KonoAKa m mnb3bi ycTaHOBneHbi 
repivieTM4HO. CyixiHOCTb n3o6peTeHum coctout b tom, mto b kojioak© BbinonHeHO cKB03Hoe oceBoe 
OTBepcTwe. B HeM pa3MeLqeH nepenycKHoPt KnanaH j\ns\ coo6u4eHi/m n pa3o6i!4eHkm nonoc™ 
aneicrpoABuraTen^ c nonocTbio, orpaHMHeHHOM KopnycoM bmjikm m kodoakoii. riepenycKHOM KnanaH 
BbinoriHeH b s\Aj\e noAnpy>KMHeHHoro LUTOKa, BepxHuPi ero KOHeq ynnpaeTCP b Kopnyc LirrencenbHofi bwikh, 
win b BMAe npo6KM 1/13 anacTMHHoro MaTepnana. 2 3.n.cj>nbi, 3 nn. 



OnMCAHME M30BPETEHM51 



H3o6peTeHne othoci/itca k sneicrpoMaiunHOCTpoeHHK) \a KacaeTCfl norpy>KHbix Mac/i03anoriHeHHbix 
sneicrpoABMraTeneii A-na npuBOAa norpy>KHbix HacocoB, wcnonb3yeMbix b HecfrrflHofi npoMbiLuneHHOCTH 

AJ~lfl A06blHM Hec(3TH. 



H3BecTHa KOHCTpyKL4M« norpy>KHoro MacnosanonHeHHoro aneicrpoABi/iraTenfl [1], b ronoBKe KOToporo 
pa3MeLneH Ka6enbHbi£i bboa, oootq9\u\\a\a M3 LirrencenbHow bmjikm, Kopnyc KOTopofi npuKpenneH k ronoBKe, 
a LUTbipn coeAMHeHbi c Ka6eneM, h urrencenbHofi po3eTKn, BYj\\oHa\ou\ev\ KonoAKy m AwaneKTpi/mecKoro 
MaTepnana m rmib3bi, coeAMHeHHbie c BbiBOAHbiMH npoBOAaivin oSmotkm CTaTopa. KonoAKa n rnrib3bi 
ycTaHOBneHbi HerepMeTUHHO, SnaroAapa HeMy Macno m ABuraTenn npoHMKaeT b no/iocTb Me>KAy 
KonoAKOM m KopnycoM bujikm, hto pa3rpy>KaeT ynnoTHeHne Ka6enbHoro bboas ot nepenaAa AaBneHuii npn 
cnycKe ycTaHOBKM b CKBa>KHHy. 
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HeflOCTaTKOM stow kohctpykmhh aBnaeTCfl to, hto npn MOHTa>Ke aneicrpoflBuraTenq Ha ckb3>khh6 
coBMecTHO c rnApo3aii|MTOti TpeSyeTca 3HannTenbHoe Bpeivm Ha c6opKy, npeflBapnTeribHyK) 
pa3repivieTM3aL4HK) Bcex cocTaBHbix y3noB, nocneAyioum/ie onepauuin npoKaHKn Macna w npoBepKy 
repivieTUHHOCTM. Oco6eHHO sto 3aTpyAHHTeribHO npi/i HeyAOBneTBopHTenbHbix noroAHbix ycnoBumx 
(flOKflb, CHer, Mopo3) i/i oTpumaTenbHO cKa3biBaeTc* Ha KanecTBe MOHTawa m Ha,qe>KHOc™ pa6oTbi 
sneicrpoABuraTerm. 

H3BecTeH norpy>KHOM Macno3anonHeHHbM aneicrpoABMraTejib [2], KOHCTpyKqn^ KOToporo HanpaBneHa Ha 
peujeHue yKa3aHH0tf Bbiiue npo6neMbi. 3tot flBuraTerib coflep>KMT Ka6enbHbM bboa, coe,qnHeHHbiM 
npoBOAOM c o6MOTKofi, \a ycTpoPicTBO rnAP03au4n™, npuneM npoBOA pa3Meii|eH bo BHyTpeHHi/ix KaMepax 
rnAP03amnTbi m cKB03Hbix KaHanax ee cpriaHueB m npn stom repivieTUHHO ycTaHOBneH bo BHeniHeM 
cjDnaHMe. 

HeAocrraTOK stom KOHCTpyioinn 3aicnK)MaeTC5R b tom, hto He oSecneneHO BbipaBHUBaHiie AaBJieHH* wie>KAy 
nonocTbK) ABHraTena n BHyrpeHHefi nonocTbio Ka6enbHoro BBOAa. HosTOMy ynnoTHeHi/m Ka6enbHoro 
BBOAa bo speivm pa6oTbi ABuraTen^ b cKBa>KHHe HaxoAflTC* noA flewcTBHeM CTaTi/inecKoro AaBneHna 
>kmakoctm b CKBa>KMHe Ha my6wHe ao 2500 m. 3to Mo>KeT npuBecTi/i k npoTeHKe ynnoTHeHkm, 
3jieicrponpo6oK) b Ka6enbHOM Mycfrre m BbixoAy ABuraTerm H3 CTpo*. Kpoivie Toro, ycTaHOBKa rwAP03aiL(MTbi 
Ha oahom Bany c ABMraTeneM oneHb ycno>KHfleT c6opKy v\ npoBeAeHne v\x ncnbiTaHiiw. 

H3BecTeH norpy>KHOM Macji03anormeHHbiM sneicrpoABuraTenb [3], coAepwaujMw ronoBKy, b KOTopofi 
pa3Meu4eH Ka6enbHbM bboa, cocTOfluintf H3 LUTencenbHoii bhhkh, Kopnyc KOTopofi npHKpenxieH k ronoBKe, 
a ujTbipn coeAHHeHbi c Ka6eneM, v\ wTencenbHofi po3eTKH, BKruoHatou-ieM KonoAKy \A3 ^snevrpmecKoro 
MaTepnana v\ rnnb3bi, coeAHHeHHbie c BbfBOAHbiMn npoBOAaivm o6motkm CTaTopa. Ilpn stom KO/iOAKa m 
mnb3bi ycTaHOBneHbi repivieTUHHO. flaHHoe ycTpoficTBo no CBoeGi TexHunecKofi cyuiHOCTi/i HBrmeTca 
Han6onee 6jih3kmm aHanoroM k 3a*BJieHH0My M3o6peTeHHK) n npuiH?rro 3a npoTOTi/m. 

HeAOCTaTKOM sraro ycTpotfcTBa nsmeTcn to, hto BHyTpeHHflfl nonocTb KaSeribHOM MycjDTbi He 
coo6u4aeTcq c nonocTbK) ABuraTerm. flosToiviy Ka6enbHbifi bboa bo Bpewm pa6oTbi ycTaHOBKM b CKBawwHe 
ncnbiTbiBaeT nepenaA AaBneHna, Aoc™raK)U4MM b HecfcrrflHofi CKBa>KHHe 200 - 250 kiVcm 2 , hto MOweT 
npuBec™ k pa3repMeTM3ai4nn BBOAa, nonaAaHHK) b Hero CKBa>KMHHOM >kmakocth, 3neKTponpo6oK> n 
nowapy b ABuraTene. 

YcnoBMH aKcnnyaTaqnM norpy>KHbix ABuraTenew TpeSyioT TexHonoruK) c6opoHHbix onepaqnw Ha cKBa^He, 
KOTopa^ ncKnwHana 6bi Heo6xoAHMOCTb pa3repMeTH3aqnM ABuraTena n rMAP03aLqnTbi, A03anpaBKy mx 
MacnoM m onpeccoBKy. 

L^eribK) HacT05qu4ero M3o6peTeHMfi 5RBfiqeTC^ yBennneHne HaAe>KHOCTM pa6oTbi ABuraTe/ifi 3a cneT 
noBbiiueHUP KanecTBa MOHTa>KHbix pa6oT 6naroAaps co3AaHHK) TaKOul KOHCTpyKqun norpy>KHoro 
3neKrpoABnraTen?i, KOTopaa no3BonnT ocyLLiecTBnqTb npouecc ero c6opKn c rMApo3aii|HTOM, 3anoxiHeHne 
MacnoM m npoBepKy repMeTMHHOCTH b ycnoBnax qexa. npn MOHTa>Ke Ha CKBa>KHHe npoM3BOAMTC5q nuLUb 
npucTbi KOBKa Ka6ejibHoi7! nacTM BBOAa. 

nocTaBneHHa?i uerib AOCTuraeTca npeA/iaraeMbiM sneicrpoABuraTeneM, coAep>Kau4HM ronoBKy, b kotopom 
pa3Meii4eH KaSenbHbiPi bboa, coctoaihhm H3 ujTenceribHoPi bujikm, Kopnyc kotopom npuKpenneH k ronoBKe, 
a niTbipn coeAnneHbi c Ka6eneM, m aiTencejibHoii po3eTKn, BKn»OHaiomeM KonoAKy H3 AH3neKrpMHecKoro 
waTepna/ia m rnnb3bi, coeAnneHHbie c BbiBOAHbiMH npoBOAaivin o6motkm CTaTopa, npn stom KonoAKa n 
rwnb3bi ycTaHOBneHbi repivieTUHHO. OTJinnnTenbHOM oco6eHHOCTbK5 npeA^iaraeivioro ABuraTena ^Bii^eTca 
to, hto b KoroAKe BbinonHeHo cKB03Hoe oceBoe OTBepcTue, b kotopom pa3Meu4eH nepenycKHOM KnanaH 
Arm coo6meHH5q v\ pa3o6u4eHn^ nonoc™ sneiapoABuraTenp c no/iocTbK), orpaHnneHHoti Kopnycowi bmjikh 
m KonoAKOM. DepenycKHOii KnanaH BbinormeH b BHAe noAnpy>KMHeHHoro lUTOKa, BepxHMM KOHei4 KOToporo 
ynnpaeTCjq b Kopnyc tuTencenbHOM buhkm (1 BapnaHT), hjih b BHAe npo6KH m ynpyroro MaTepnana (2 
BapwaHT). 

CyLMHocTb npeAnoweHHoro TexHunecKoro peojeHM?? noj^CH^eTCP HepTe>Kaivin. Ha cfcwr. 1 noKa3aH o6lmhm 
bma ABuraTenjq, co6paHHoro c rnAP03ainuTOM ; Ha dpwr. 2h3b yBennneHHOM MacuJTaSe noKa3aHbi ABa 
BapnaHTa KOHCTpyKMMH y3na Ka6enbHoro BBOAa. 

SneicrpoABMraTenb 1 wvieeT ronoBKy 2, k kotopom npuKpenneH npoTeiaop 3 rnAP03aLi4HTbi. Ko m ne h caTop 4 
rMAP03au4HTbi KpennTC^ k ocHOBaHMK) ABuraTe/ui. B ronoBKe 2 pa3MeoieH Ka6enbHbiM bboa, KOTopbiM 
coctout M3 LUTencenbHoui bujikm 5, Kopnyc 6 kotopom BMHTaMM (He no«a3aHbi Ha nepTe>Ke) KpennTC^ k 
ronoBKe 2, a LUTbipn 7 coeAHHeHbi nawKOM c >Knnawin nnocKoro Ka6erm, m LUTencenbHOw po3eTKH, 
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BKJiK)H3K)LL|ePi KonoflKy 8 M3 flusnexTpuHecKoro MaTepnana n ranb3bi 9. K rwib3aM npucoeAMHeHbi 
BbiBOAHbie npoBOfla 10 o6motkm cTaTopa. BuxiKa repMe™3npyeTc* pe3WHOBbiM KonbMOM 11, a po3eTKa - 
KonbMaMM 12 n 13. 

B KonoflKe 8 BbinonHeHO CKB03Hoe oceBoe OTBepcTue 14, b kotopom ycraHOBneH nepenycKHow KJianaH, 
cny>KaLJ4MM A-n* coo6LL|eHi/m n pa3o6LiieHi/m BHyTpeHHePi nonocTw sneKTpoABuraTenp c nonocTbK) 15, 
orpaHHHeHHoii KopnycoM bmjikm 6 n kohoakoii 8. 

B nepBOM BapwaHTe (<£nr. 2) nepenycKHoPi KnanaH BbinonHeH b bha© noAnpy>KHHeHHoro niTOKa 16. 
BepxHtw KOHeq ujTOKa npn npucrbiKOBaHHofi Bi/inKe 5 ynnpaeTC?i b aho Kopnyca 6, b pe3ynbTaje KnanaH 
OKa3biBaeTCfi b oTKpbiTOM nono>KeHMn. flpn cteMe bujikh 5 lutok 16 noA A©wcTBneM npy>KHHH 
nepeMemaeTca BBepx, pa3o6Liiafl nonocTb 15 ot nonoc™ ABi/iraTena. 

Bo btopom BapnaHTe (cf)i/ir\ 3) nepenycKHofi KnanaH BbinonHeH b bha© npo6KM 17 H3 anacTUHHoro 
MaTepnana. HaTar npn ycTaHOBKe npo6KK 17 b OTBepcTnn 18 paccnuTaH Ha BbicoTy CTon6a Macna b 
npoTeicrope, ycTaHOBneHHOM HaA ABuraTeneM. npn noBbnueHnn AasneHi/m Macna npo6Ka 
BbuanKHBaeTC^, n nonocTb 15 coeAHHfleTca c BHyTpeHHew nonocTbK) sneKrpoABuraTenf?. 

Pa6oTa ycTpowcTBa onucaHa HH>Ke. 

C6opKa 3neKTpoABnraTen5q c rMAp03auni/!TOM, 3anpaBKa hx MacnoM m onpeccoBKa npon3BOAflTca b 
ycnoBH^x yexa. Ha Ka6enbHbiM bboa bmccto b\ahkv\ 5 ycTaHaBnuBaeTC* TpaHcnopTupOBOHHafl KpbiiuKa (Ha 
nepTe>Ke He noKa3aHa). 

Ha CKB3>KMHe CHUMaiOT TpaHcnopTHpoBOMHyK) KpbiujKy n npucoeAMH^KDT BwnKy 5 Ka6enbHoro BBOAa, 
repMeTM3npyH ero KonbuoM 11. Hocne chaths TpaHcnopTHOM KpbiniKM nepenycKHOfi KnanaH HaxoAMTca b 
aaKpbiTOM nonoweHwn, hto npen^TCTByeT BbueKaHHK) Macna m ABi/iraTena w npoTeicropa. 

Ilocne npncoeAHHeHi/m BunKM 5 BepxHHfi KOHeq niTOKa 16 (dpMr.2) ynnpaeTca b aho Kopnyca 6, 
nepeMeu_|aeTCfl bhh3 h nepenycKHoPi KnanaH OTKpbiBaeTca, coo6Lijafl BHyTpeHHKDK) nonocTb ABHraTena c 
nonocTbK) 15, KOTopaa 3anonHfleTC?i MacnoM. 

Bo btopom BapnaHTe npeA^oweHHoro ycTpowcTBa oTKpbiTkie nepenycKHoro icnanaHa n cooTBeTCTBeHHo 
coo6u_ieHne nonocTn 15 c nonocTbK) ABuraTenn nponcxoAUT nocne norpyweHi/m ABMrarenfi b CKBa>KMHy. 
floA AewcTBueM yBeni/iHHBarouierocfl CTaTi/inecKoro AasneHna nnacTOBOi* >kmakocth b CKBa>KHHe, KOTopoe 
nepe3 KOMneHcaTop nepeAaeTCP Macny, 3anonHHtoLneMy ABuraTenb, npo6Ka 17 BbuanKMBaeTCfi M3 
OTBepc-rafl 18, m nonocTb 15 3anonHaeTCfl MacnoM. 06a BapnaHTa BbinonHeHHfl nepenycKHoro KnanaHa 
o6ecneHMBaK)T BbipaBHMBaHne AasneHHfl b nonoc™ 15 c A^BneHneM >kmakocth b CKBa>KHHe. B 
pe3ynbTaTe KaSenbHbifi bboa ne ncnbiTbiBaeT nepenaAa AasneHUM, hto rapaHTupyeT ero HaAewHyto 
repMeTM3aMHKD n AJinTenbHyio pa6oTOcnoco6HocTb. 

npMMeHeHHe npeAnoweHHoro n3o6peTeHi/m 6naroAapa bo3MO>khoctm npoBOA^Tb MOHTa>KHbie onepaunn 
sneKTpoABuraTenn n rnAP03au4HTbi b i_iexy, a He b cno>KHbix noneBbix ycnoBHfix CKBa>KMHbi 3HaMHTenbHO 
coKpamaeT BpeMa npoBeAeHM^ MOHTa>Ka Ha cKBa>KHHe, noBbiiuaeT KawecTBO MOHTa>Ka i/i HaA©>KHOCTb 
pa6o™ norpy>KHOPi ycTaHOBKM b qenoM. 

l/lcnonb30BaHHbie hctohhmkm 

1. BorAaHOB A.A. norpy>KHbie i4eHTpo6e>KHbie sneicrpoHacocbi &r\n Ao6bmn Hedprw. M.: HeApa, 1968 r., 
CTp. 131, pi^c. 103, CTp. 137, pwc. 105. 

2. naTeHT PO N 2046508, Kn. H 02 K 5/12, 1995 r. 

3. naTeHT CLUA N 4042847, Kn. H 02 K 5/12, Haq.Kn. 310/87, 1977 r. 

OOPIViyJlA M30BPETEHM51 

1. norpy>KHOM Macno3anonHeHHbiw aneicrpoABuraTenb, coAep>KaLi4M m ronoBKy, b KOTopoPi pa3Meu4eH 
Ka6enbHbiPi bboa, cocto9\[±\v\\a m LUTencenbHOM BunKH, Kopnyc kotopom npuKpenneH k ronoBKe, a LUTbipn 
coeAMHeHbi c Ka6eneM, n LUTencenbHOM po3eTKn, BKnjoHajounew KonoAKy M3 A^aneicrpuHecKoro MaTepnana 
m rwib3bi, coeAHHeHHbie c BbiBOAHbiMn npoBOAaMM o6motkm CTaTopa, npn 3tom KonoA^a m rnnb3bi 
ycTaHOBneHbi repMeTMHHO, OTnnHafoa|MMC?i TeM, hto b KonoAKe BbinonHeHO CKB03Hoe oceBoe oTBepcTue, 
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b kotopom pa3Meu4eH nepenycKHOM KnanaH f\ns\ cooSmeHi/m m pa3o6iJ4eHkm nonoc™ aneKxpoflBiiraTen* c 
nonocTbKD, orpaHUMeHHOM KopnycoM bmjikm h kojioakom. 

2. OneicrpoflBMraTerib no n.1, oTni/MaK5u_|HMCfl Teivi, hto nepenycKHofi KnanaH BbinoriHeH b s\Af\e 
noflnpy>KHHeHHoro urroKa, Bepxi-mfi KOHeq Koroporo ynnpaeTcq b Kopnyc mrencenbHOft bwikh. 

3. 3neKTpo,qBMraTenb no n.1, OTJiMHaK)U-|MMC^ Teivi, hto nepenycKHOtf KnanaH BbinonHeH b BMfle npo6KM M3 
anacTMHHoro MaTepnana. 

PMCYHKH 

PucyHOK 1 , Phcvhok 2 , PncyHOK 3 
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